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Abstract 
Leader development programs often employ experiential learning exercises. The 
impact of such exercises is not clear. This research investigated experiential leader 
development using a quasi-experimental design to analyze the differences in two 
consecutive US Air Force Squadron Officer School (SOS) in-residence classes. The 
curriculum was altered between classes by the addition of the Combat Leadership 
Exercise (CLX), an experiential war-gaming activity.  
Experiential programs regularly use mean differences between pretest and posttest 
measurements to represent program impact. However, research shows that participants 
may change the way they evaluate themselves between test administrations due to their 
experiences in the programs, a phenomenon known as response shift. Response shift 
renders results of mean differences evaluation invalid. 
 The common means differences showed SOS had weak impact on leader 
development and showed no difference between the treatment class (CLX) and the 
comparison class (no CLX). However, structural equation modeling identified the 
presence of response shift within each SOS class, indicating that students had 
reconceptualized or recalibrated certain aspects of leadership measured before and after 
SOS.  
  The implications of response shift and its measurement are discussed. An 
argument for changing the leader development evaluation paradigm to legitimize 
response shift as a program outcome is presented.
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EVALUATING EXPERIENTIAL LEADER DEVELOPMENT: A PROGRAMMATIC 
EVALUATION AND COMPARISON OF THE EFFECTIVENESS OF US AIR FORCE 
SQUADRON OFFICER SCHOOL CURRICULA 
 
 
I. Introduction 
 
Interest in leadership has never been greater. Stories of successes and failures in 
leadership populate news outlets daily. Additionally, organizations increasingly see 
leadership as a source of competitive advantage (Conger & Benjamin, 1999; Day, 2001; 
Kouzes & Posner, 2002; McCall, 1998; Phillips & Schwartz, 2004; Vicere & Fulmer, 
1998). With leadership prominently featured in media and its presence coveted by 
organizations, it follows that leadership development is the focus of much attention 
(Conger & Benjamin, 1999; Day, 2001; Kouzes & Posner, 2002; Phillips & Schwartz, 
2004). However, “leadership theorists and practitioners often disagree about what 
leadership is, how leaders behave, what makes a good leader, and what effective leader 
performance looks like” (Martineau, 2004: 234). This discord makes it difficult to create 
and evaluate leader development programs. Thus, those charged with putting leader 
development into practice are faced with three daunting questions: what aspects of 
leadership will the program focus on, how will the program be delivered, and how will 
the program be evaluated?  
 The rift between the academic and practitioner communities rapidly reveals itself 
in the most basic investigation of leadership. A Google™ search of “leadership” returned 
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over 152 million hits, over 61 thousand of which were books; when the search is limited 
to Google™ Scholar, the same search returned over 2.8 million hits (1 Feb 2008). 
Approaches to leadership range from the traditional individual-focused theories to more 
integrative intra- and interpersonal interactions to wholly interpersonal perspectives (Bass 
& Stodgill, 1990).  
The variety of opinion increases when the issue is broadened to consider not only 
leadership but leader development. A Google™ search of “leader development” returned 
over 22 million hits, over 15 thousand of which were books; limited to Google™ Scholar, 
the same search returned nearly 750 thousand hits (23 January 2008). While there is 
surely significant overlap among the hits, the search results make it clear that several 
opinions on leader development exist and the number of results returned across the entire 
web versus those found only in the scholarly realm indicate the topic is more common 
among practitioners than academics.  
Adding to the confusion for those charged with creating leader development 
programs is the need to choose from multiple potential delivery methods. The choice of 
delivery method is crucial to program success because the delivery method can influence 
the transfer of the desired insight, skills, and attributes in leader development (Conger & 
Benjamin, 1999; McCauley & Van Velsor, 2004; Vicere & Fulmer, 1998). A widely 
popular delivery method is experiential learning, sometimes referred to as outdoor or 
adventure learning (Albertson, 1995; Buller, Cragun, & McEvoy, 1991; Hattie, Marsh, 
Neill & Richards, 1997; Hernez-Broome & Hughes, 2004; Judge, 2005; Roland, 1984; 
Ronan, 2003; Useem, Davidson, & Wittinberg, 2005; Wagner, Baldwin, & Roland, 
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1991). However, applications of experiential learning conducted in environments outside 
of the traditionally envisioned austere or wilderness settings are evident. 
Administrators and advocates of experiential learning programs strongly assert 
program effectiveness in promoting personal development (Baldwin, Persing, & 
Magnuson, 2004; Useem et al., 2005). According to Kolb’s (1984) experiential learning 
theory (ELT), the dualistic approach to knowledge acquisition and transformation taken 
by these programs significantly heightens the effectiveness of the programs and better 
promotes personal development (Kayes, 2002; Useem et al., 2005). Yet, empirical 
support for these claims is lacking (Buller et al., 1991; Garvin, Nason, & Otto, 1996; 
Keller & Olson, 1990; Roland, 1984; Sheard & Golby, 2006; Wagner et al., 1991; Useem 
et al., 2005). The dearth of evidence supporting ELT is especially apparent in the field 
leader development (Useem et al., 2005). This research will begin to fill this void through 
the investigation of the effect of experiential learning in leader development.  
Specifically, this research will examine the effects of experiential learning in a 
military leader development context. The US Air Force Squadron Officer School (SOS), 
the second tier of the Air Force’s two-school tactical leader development program, 
recently adopted a new experiential learning activity in an effort to better fulfill its 
mission “to develop dynamic Airmen ready to lead Air, Space, and Cyberspace power in 
an expeditionary warfighting environment” (http://sos.maxwell.af.mil). A new activity, 
the Combat Leadership Exercise (CLX), which is a simulated combat experience, was 
added to the curriculum in the first class of Fiscal Year 2008. In accordance with ELT, 
the insertion of an experiential activity into the curriculum should increase the learning 
4 
experienced in the program and result in an increase in attendee’s leader development 
(Burke & Day, 1986; Collins & Holton, 2004; Kolb, 1984; Sullivan & Kolb, 1995).  
By measuring the leader development experienced in SOS, it is possible to 
evaluate the effectiveness of SOS as a leader development program. Comparison of 
program effectiveness before and after the addition of the CLX will quantitatively define 
the contribution of the CLX to the program’s effectiveness, thereby providing insight into 
the development attributable to the experiential learning exercise.
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II. Literature Review 
 
Leader Development 
The traditional conceptualization of leadership is as a collection of individual-
level traits, attributes, and skills (Conger & Benjamin, 1999; Day, 2001; Day & Halpin, 
2004). In this conceptualization, training is naturally limited to the development of 
intrapersonal attributes and the individual acquisition of skills and abilities (Day, 2001; 
McCauley & Van Velsor, 2004). McCauley & Van Velsor (2004), expand on the 
traditional view and define leader development “as the expansion of a person’s capacity 
to be effective in leadership roles and processes” (2). Application of this definition moves 
the developmental focus beyond the individual and includes the interpersonal skills and 
attributes necessary to facilitate setting direction, creating alignment, and maintaining 
commitment in groups of people who share common work” (McCauley & Van Velsor, 
2004: 2). Thus, leader development can be conceptualized to include the development of 
both human and social capital within an individual and within an organization.  
The inclusion of both human capital and social capital in leader development is 
important. Researchers have noted the limitations of adhering to a purely individual focus 
(Brass & Krackhardt, 1999; Day, 2001; Fiedler, 1996; McCauley & Van Velsor, 2004). 
The composition, structure, and function of modern organizations do not allow an 
individual to “accomplish leadership tasks by virtue of their authority or their own 
leadership capacity” (McCauley & Van Velsor, 2004: 21). Instead, individuals must build 
on their own competencies with interpersonal competencies, such as the ability to 
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generate commitment, inspire trust, and garner respect (Day, 2001). The inclusion of both 
intra- and interpersonal competencies in leader development requires the developmental 
process to be both differential and integrative (Day, 2001), with differential referring to a 
focus on intrapersonal development and integrative referring to the exploitation of 
interpersonal relationships to achieve results. 
The differential aspect of leader development exists in a program to promote the 
individual’s acquisition of an enhanced self-understanding and improved personal skill-
set (McCauley & Van Velsor, 2004). The development of such individual-level skills and 
attributes are a necessary prerequisite in preparing an individual to capture the social 
capital required for organizational leadership (Day & Halpin, 2004). Built upon the 
traditional conceptualization of leadership, the preponderance of organizational 
leadership research focused on this foundation of individual knowledge, skills, and 
attributes, or KSAs (Day, 2001; Conger & Benjamin, 1999).   
Yet, an individualized focus fails to capture an important aspect of leader 
development. Integrative development requires an individual to build upon individual 
KSAs and learn to form and exploit interpersonal relationships as a means of achieving a 
desired end-state or outcome. The value of interpersonal relationships as a component of 
leadership is well documented (Bass & Stodgill, 1990; Conger & Benjamin, 1999; 
Fiedler, 1996; Day & Halpin, 2004). The contribution of relationships in learning 
leadership is also well-established (Kram, 1985; Kram & Isabella, 1985; McCall, 
Lombardo, & Morrison, 1988; McCauley & Hughes-James, 1994). The known 
importance of relationships in both the learning and application of leadership makes the 
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development of interpersonal relationships and the acquisition of interpersonal KSAs a 
necessary component in an effective leader development program. 
 
Leader Competency Models 
 
 In an attempt to capture the differential and integrative aspects of leader 
development, several organizations rely on competency-based programs in which the 
competencies cover both intra- and interpersonal skills. Though some may argue against 
a focus on competencies in leader development (e.g. Mintzberg, 2004; Conger, 2004; 
Raelin, 2004), Lombardo & Eichinger (2002) concluded that 85% of the competencies 
needed for effective management are the same for all jobs. With the commonality of 
competencies required for success, it is understandable that, in the quest to develop 
effective leaders, many organizations employ competency models as standards of 
leadership (APQC, 2000; Conger & Benjamin, 1999; Hernez-Broome & Hughes, 2004). 
 The Air Force Leadership Model 
The US Air Force is among those organizations that adopted a competency-based 
leadership model. The Air Force leverages the experience of its senior leaders and 
identifies 16 “enduring leadership competencies,” or KSAs, in Air Force Doctrine 
Document (AFDD 1-1), Leadership and Force Development (2006). The KSAs are 
broken into three key areas: personal, people/team, and institutional (Table 1). These 16 
KSAs are those that the Air Force deems essential to effective leadership, and therefore, 
“should be common to all Air Force members” (US Air Force, 2006: 10).  
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The Air Force used these enduring leadership competencies as the foundation for 
a leader development model, known as the Air Force Leadership Development Model 
(http://www.clrexec.com/site.cfm?id=91 or https://www.afsl.hq.af.mil/fd/fdld). Though 
each of the KSAs identified in AFDD 1-1 are necessary to be an ideal leader, the degree 
of use each KSA receives varies as leaders progress upward in the organization (2006). In 
the Air Force Leadership Development Model, the mix of competencies required is 
grouped into three levels: tactical, operational, and strategic 
(https://www.afsl.hq.af.mil/fd/fdld).  
At the tactical level, that occupied by first-line supervisors and managers, the Air 
Force emphasizes the use of KSAs found in the personal area, those that are conducted 
internal to the leader or “face-to-face” with others. As a leader’s scope of responsibility 
broadens through promotion to operational level, the KSAs in the people/teams grouping 
increase in importance while those in the institutional group begin to develop in earnest. 
Finally, while still utilizing the KSAs developed in tactical and operational service, those 
leaders at the strategic level focus on the KSAs found in the institutional group so they 
may effectively lead the organization (US Air Force, 2006).  
 
 
 
9 
Table 1. 
US Air Force Enduring Leadership Competencies 
Personal Leadership 
 
Leading People/Teams Leading the Institution 
Exercise Sound Judgment  
 
Drive Performance through 
Shared Vision, Values, and 
Accountability 
Shape Air Force Strategy 
and Direction  
 
 
Adapt and Perform Under 
Pressure  
 
Influence through Win/Win 
Solutions  
 
Command Organizational 
and Mission Success 
through Enterprise 
Integration and Resource 
Stewardship  
 
Inspire Trust  
 
Mentor and Coach for 
Growth and Success 
Embrace Change and 
Transformation 
 
Lead Courageously  
 
Promote Collaboration and 
Teamwork  
 
Drive Execution 
Assess Self Partner to Maximize 
Results  
Attract, Retain, and 
Develop Talent  
 
Foster Effective 
Communication  
  
Note: Adapted from AFDD 1-1, page 11. 
 
 
Experiential Learning 
 The origins of the field of experiential learning are generally traced to Kurt 
Hahn’s Gordonstoun School in northern Scotland (Hattie et al., 1997; Weigand, 1995). 
The school, whose motto is “Plus est en Vous” or “More is in You,” was “dedicated to 
the development of a student’s inner resources versus physically and mentally demanding 
outdoor experiences” (Weigand, 1995: 2). Hahn’s model gained traction in the United 
States during the 1930s through the Civilian Conservation Corps (Judge, 2005).  During 
World War II, the school temporarily relocated to Wales and established a corollary 
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program to support the training of British sailors. The principles of Gordonstoun and the 
curriculum of the seamanship and survival class served as the basis of the organization 
known today as “Outward Bound” (Hattie et al., 1997: Weigand, 1995).  
In the aftermath of World War II, Hahn’s model spread further in the US through 
the US military’s professional military education schools (Weigand, 1995). By the early 
1960s, the Colorado Outward Bound School formed and specialized experiential learning 
activities emerged in US military academies, such as the US Air Force Academy’s Group 
Reaction Course (Weigand, 1995; Garvin et al., 1996). Experiential learning 
organizations and programs continued to proliferate during the 1960’s and 1970’s, 
resulting in multiple presentations on the subject at both the American Society for 
Training and Development and the Association for Experiential Education conferences in 
the early 1980s (Weigand, 1995). Interest in the experiential learning field exploded in 
the mid-1980s and its effectiveness as a corporate training tool has been in debate since 
(Weigand, 1995). 
Experiential Learning Theory 
 In 1975, David Kolb attempted to explain the learning process of experiential 
learning through the Experiential Learning [Theory] (Judge, 2005).  Kolb’s model, based 
on “Dewey’s philosophical pragmatism, Lewin’s social psychology, and Piaget’s 
cognitive-developmental genetic epistemology” (Kolb & Boyatzis, 2000: 2), posits that 
learning involves the interplay between two independent dimensions of knowledge: 
acquisition and transformation (Kayes, 2002).  
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In accordance with ELT, knowledge acquisition occurs through two related, 
though opposed, means: apprehension (concrete experience) and comprehension (abstract 
conceptualization) (Kolb, 1984; Sullivan & Kolb, 1995; Baker, Jensen, & Kolb, 2002; 
Kayes, 2002). Apprehension requires the acceptance of new knowledge through a direct 
experience while comprehension occurs through understanding of abstract concepts 
(Kayes, 2002).  
Similarly, ELT identifies two methods of knowledge transformation: intention 
(reflective observation) and extension (active experimentation) (Kolb, 1984; Sullivan & 
Kolb, 1995; Baker, Jensen, & Kolb, 2002; Kayes, 2002). Intention involves the internal 
processing of experience while extension requires interaction with the environment 
(Kayes, 2002).  
In identifying these dimensions of acquisition and transfer, ELT claims to identify 
the learning cycle, or “the whole process whereby knowledge is created through the 
transformation of experience” (Kolb, 1984: 41), shown in Figure 1. The process begins 
with a concrete experience. The lessons of the concrete experience are processed through 
reflective observation. Through this reflection, abstract concepts resulting from the 
experience emerge and serve as knowledge to be input into future actions. These concepts 
are then tested through active experimentation and the learning cycle is re-entered. (Kolb, 
1984; Sullivan & Kolb, 1995; Baker, Jensen, & Kolb, 2002) 
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Figure 1. Kolb’s Experiential Learning Theory (ELT) 
 
 The fundamental difference between classroom and experiential learning is ELT’s 
dualistic approach to knowledge acquisition and transformation (Kayes, 2002). 
Traditional classroom efforts focus on the comprehension side of the knowledge 
acquisition continuum identified in ELT through the abstract conceptualization of 
symbols, such as mathematical operators or written text (Garvin et al., 1996). While this 
greatly increases the speed at which the material can be presented, Baldwin & Ford 
(1988) suggest that “it is only effective if students can learn and apply general principles 
from the lessons to generate action across many similar but unique situations” (as cited in 
Garvin et al., 1996: 2). The ability to measure such effectiveness is hampered because 
evaluation of traditional instruction also relies on symbolic learning, as the transfer of 
knowledge is measured through written tests without the opportunity for application and 
experience (Garvin et al., 1996). This contrasts with ELT in which action is encouraged 
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in order to develop generalized principles to apply across diverse situations (Garvin et al., 
1996; Kayes, 2002; Judge, 2005).  
While ELT is not the only learning theory to propose a learning cycle based on 
dual continuums, it is among the only such theories that are “both comprehensive and 
fully generalized” (Kayes, 2002: 140). Given ELT’s claims of generalizability and its 
foundation in the belief that everyone can grow and learn (Miettinen, 1998), its appeal is 
understandable. Indeed, ELT forms the basis of most experiential learning programs’ 
claimed effectiveness (Kolb, 1999; Hattie et al., 1997; Hernez-Broome & Hughes, 2004; 
Judge, 2005; Useem et al., 2005). 
 
Experiential Leader Development 
 The action context of experiential learning makes it an appealing basis for leader 
development programs. By its nature, experiential learning allows for programs to deliver 
on each of the necessary factors for leader development programs proposed by Gardner 
(1990). Experiential learning provides opportunities “to experience the shared 
responsibilities of group action,” tests of personal judgment, exposure to different 
perspectives, and places participants in “the untidy world, where decisions must be made 
on inadequate information” (Gardner, 1990: 168)  
 While the “untidy world” mentioned by Gardner (1990) refers to the chaos of the 
reality contrasted to the controlled predictability of the classroom, it surely includes the 
wilderness-based settings common in Outward Bound programs. Indeed, public 
perception of the adventure-based Outward Bound programs centers on the programs’ 
capability for leader development (Richards, 1975 as cited in Hattie et al., 1997). Stolz 
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(1992) found that the public’s perception was justified; promotional material for Outward 
Bound programs explicitly claimed to improve teamwork, communication and leadership 
skills. 
Sharing a foundation in Hahn’s model with Outward Bound (Garvin et al, 1996), 
the US Air Force Academy’s Leadership Reaction Course (LRC) focuses on 
strengthening the “five skills required for successful officership in the United States Air 
Force: leadership, followership, teamwork, communication, and problem solving” 
(Garvin et al., 1996: 15). The LRC achieves these results through an experiential 
approach consisting of a pre-brief, 12 situational tasks followed by immediate reflection, 
and an end-of-course reflective review (Garvin et al., 1996).  
The LRC serves several populations: cadets involved in Basic Cadet Training, 
students in an upper-level academic course (Behavioral Science 310: Leadership 
Concepts and Application) and non-cadet groups, such as the US Air Force Space 
Command Lieutenants’ Leadership Program and the inner-city youth Reach for 
Tomorrow program (Garvin et al., 1996). For each population, the purpose of the 
program remains constant: “successful completion of the task requires teamwork and 
mental and physical exertion, and may push the group and/or individuals beyond their 
previously known limits. In addition, the course also provides [participants with] 
motivation, [a] sense of accomplishment, and positive reinforcement of effective 
teamwork” (Garvin et al., 1996: 82). 
The internal reward attributed to overcoming the challenges of the LRC is not 
unique among experiential programs. The Wharton Center for Leadership and Change 
Management at the University of Pennsylvania sponsors the Wharton Leadership 
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Ventures program, a series of out-of-class exercises that allow students to “directly 
witness and experience leadership decision making” (Useem et al., 2005: 162). In order 
to do this, Wharton Leadership Ventures takes students into unfamiliar settings, such as 
the Antarctic and Patagonia, and attempts to tie lessons available in these environments to 
concepts and principles conveyed in the classroom (Useem et al., 2005). 
In these extreme settings, Wharton Leadership Ventures seeks to build students 
abilities in four key areas required for effective decision making: transcending self-
interest, determining direction, living by one’s principles, and acting decisively (Useem 
et al., 2005). According to Useem et al. (2005), the unique experiential approach of the 
program overcomes the insufficient delivery of the classroom and allows Wharton 
Leadership Ventures to be “instructively memorable” and “analytically informed,” 
thereby producing students that better grasp and retain leadership lessons than those 
students limited to classroom learning (162).  
This perspective is shared by Judge (2005) in a review of an experiential leader 
development course for an eMBA program at the University of Tennessee. Though much 
of the article reviews shortcomings in previously attempted experiential exercises, which 
included a mountain trek and a challenge course, Judge (2005) declares that, even when 
only partially successful, the experiential exercises are superior to traditional leadership 
programs. Indeed, Judge (2005) posits that experiential leadership programs can 
“comprehensively transform executives to a higher level of leadership skill and 
understanding” (299). Yet, like Useem et al. (2005), Judge (2005) cannot empirically 
validate the claims of experiential leader development effectiveness. 
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 Program Evaluation 
 It is well understood that evaluation of development programs is important 
(Alliger, Tannenbaum, Bennett, Traver, & Shotland., 1997; Holton, 1996; Kirkpatrick, 
1996; Kirkpatrick, 1998). Evaluation must be “psychometrically sound, meaningful to 
decision makers, and must be able to be collected within typical organizational 
constraints” in order to be valuable (Alliger et al., 1997: 342). The most widely used 
framework for program evaluation is the Kirkpatrick model (Alliger et al., 1997; Arthur, 
Bennett, Edens, & Bell, 2003; Kirkpatrick, 1998). The Kirkpatrick model provides a 
taxonomy for identifying four distinct levels in which training transfer can be evaluated: 
reactions, learning, behaviors, and results (Table 2). By simply and systematically 
distinguishing between labeled levels of evaluation, the Kirkpatrick model provided the 
business and academic communities with a valuable tool for promoting the practice and 
understanding of program evaluation (Alliger et al., 1997).  
 
Table 2. 
Kirkpatrick model levels  
Level Evaluation Type Description & Characteristics 
1 Reactions Participant feelings towards the experience 
2 Learning Knowledge increased through the experience 
3 Behaviors Extent of applied learning taken from the experience 
4 Results Effects on the business or environment realized by the 
participant due to the experience 
 
 
The simplicity of Kirkpatrick model’s led to its widespread adoption and use 
(Alliger et al. 1997; Kirkpatrick, 1996). However, the simplicity with which it defines the 
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levels is also a liability (Alliger & Janak, 1989; Alliger et al., 1997). In response to the 
perceived shortcomings in the Kirkpatrick model’s taxonomy, some researchers 
developed alternate evaluation models (Alliger et al., 1997; Collins & Holton, 2004; 
Holton, 1996; Swanson & Holton, 1999). Rather than introduce a new model, however, 
Alliger et al. (1997) propose an augmented model that more descriptively classifies the 
levels of learning and offers more specific opportunities for measurement and evaluation 
(Table 3). 
 
Table 3. 
Comparison of Kirkpatrick’s and Alliger et al.’s model levels  
Level Kirkpatrick model evaluation type Alliger et al. (1997) evaluation type 
1 Reactions Reactions 
  a. Affective reactions 
  b. Utility judgments 
2 Learning Learning 
  a. Immediate knowledge 
  b. Knowledge retention 
  c. Behavioral/Skill demonstration 
3 Behaviors Behaviors 
4 Results Results 
 
In Kirkpatrick’s (1996) model, level 1 evaluations capture all the participants’ 
feelings toward the training, such as personal enjoyment experienced during the activity, 
perceived applicability of the activity, and satisfaction with the activity. This focus has 
led to the labeling of such evaluation instruments as reactionnaires or happy sheets 
(Hattie et al., 1997; Kirkpatrick, 1998; Lee & Pershing, 2002). Evaluations of participant 
reactions are typically taken from single source, self-reports (Arthur et al., 2003; Holton, 
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1996; Kirkpatrick 1996; Hattie et al., 1997; Neill & Richards, 1998). As noted by 
Kirkpatrick (1996), the results of the level 1 evaluations are often used to guide program 
development. 
Unfortunately, research shows self-reported reactions to be poor indicators of 
program outcomes and, therefore, a poor guide for program development (Arthur et al., 
2003; Kirkpatrick, 1998; Neill & Richards, 1998). Indeed, it is not possible to infer a 
change in knowledge, skills, or behaviors from self-reported affective reaction results 
(Alliger et al., 1997; Kirkpatrick, 1998). However, the delineation of affective reactions 
from utility judgments in Alliger et al.’s (1997) model provides for an increase in 
evaluative power. Alliger et al. (1997) found that the items used to assess utility 
judgments often had a more specific focus and produced ratings that correlated with on-
the-job performance more highly than those that captured affective reactions. Thus, 
within level 1 evaluations, utility judgments produce the more useful information.  
While level 1 evaluations reveal the reactions of participants to a program, level 2 
evaluations focus on capturing the amount of learning experienced by the program 
participants (Kirkpatrick, 1996). Typically, level 2 evaluations involve the creation and 
administration of pre- and posttest objective instruments or the observation of 
participants by trained, third-party observers (Kirkpatrick, 1996; Hattie et al., 1997). 
Again, Alliger et al. (1997) suggest subdividing the level. By splitting level 2 into three 
sub-levels: immediate knowledge, knowledge retention, and behavior/skill 
demonstration, Alliger et al. (1997) distinguish between knowledge measured 
immediately after instruction, knowledge measured after some time interval within the 
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program, and behaviors and skills exhibited in the program (Alliger et al. 1997; Craig, 
2002).  
This delineation is significant as it provides the opportunity to measure the 
behavioral impact of a program absent the environmental effects that may moderate 
behavioral change in the job setting (Arthur et al., 2003). As Katz (1956) suggests, it is 
important that a program participant want to improve, recognize weaknesses, work in a 
permissive environment, and have the opportunity to try out new ideas in order for 
behavioral change to occur (as cited in Kirkpatrick, 1996). Using Alliger et al.’s (1997) 
model for evaluation offers the opportunity to judge the learning facilitated by a program 
through traditional pre- and posttest knowledge measurements while also capturing the 
behavioral effect of training in a pure and permissive environment. 
The traditional measurement of behavioral change, referred to as training transfer, 
occurs through on-the-job evaluation in level 3 of Kirkpatrick’s model (Kirkpatrick, 
1996). It involves pre- and post-program self-reports and pre- and post-program 
observations provided by bosses, peers, and subordinates (Kirkpatrick, 1998). The more 
robust the observation pool is, the greater the accuracy is in identifying training transfer 
(Kirkpatrick, 1996). In addition to the significant measurement and personnel demands 
necessary to conduct level 3 evaluations, Kirkpatrick (1996) also stresses the necessity of 
allowing enough time between the program and behavioral evaluations in order to allow 
changes to occur.  
Level 4 evaluations seek to identify the true benefit of the program by tying 
program outcomes to organizational achievement (Kirkpatrick, 1996). Kirkpatrick (1996) 
concedes to the difficulty of proving direct complete correlation between program 
 
20 
participation and an organizational achievement when he advises trainers to “be satisfied 
with the evidence if absolute proof isn’t possible to attain” (65-66). Kirkpatrick (1998) 
semantically draws the distinction between evidence and proof, defining proof as the 
absolute existence of a causal relationship and evidence as the suggestion of such a 
relationship.  
The difficulty in providing evidence or proof of the relationship between the 
training and a person’s or organization’s development is not limited to level 4 but 
permeates each level of the Kirkpatrick model. Program evaluation becomes more 
“difficult, complicated, and expensive as it progress from level 1 to level 4—and more 
important and more meaningful” (Kirkpatrick, 1996: 56). Choosing the correct level of 
evaluation is a trade-off between the costs of the evaluation and the potential benefits of 
the measurement (Kirkpatrick, 1998). As noted by Saari, Johnson, McLaughlin, & 
Zimmerle (1988), the majority of organizations determined that the correct evaluation 
levels is level 2 or below.  
While the Kirkpatrick model enjoys prominence in the evaluation field, 
Kirkpatrick (1998) stresses the importance of customizing evaluations to the program 
being evaluated. He borrows a definition of management from the Society for 
Advancement of Management to define evaluation as both “an art and a science. As a 
science, it is organized knowledge—concepts, theories, principles, and techniques. As an 
art, it is the application of organized knowledge to realities in a situation, usually with 
blend or compromise, to obtain desired practical results” (as cited in Kirkpatrick, 1998: 
70). Thus, not only must organizations have the knowledge necessary to create a proper 
program, they must also possess the ability to design the necessary evaluation. 
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Evaluating Leader Development 
 The absence of evaluations of experiential leader development programs beyond 
the reaction level is not surprising given the fractured nature of the field of leadership, 
defined to include leadership theory, application, and evaluation. Judge (2005) cites a 
significant rift between the academic and practitioner communities, with each 
considering the other largely insignificant to advancing the field.  
 The majority of the leadership community agrees that leader development is best 
addressed through a systems approach in which individuals are exposed to developmental 
opportunities through experience, mentorship, and formal training (Conger & Benjamin, 
1999; McCauley & Van Velsor, 2004; Kouzes & Posner, 2002). Though Kouzes & 
Posner (2002) suggest that formal leader development programs constitute the smallest 
portion of an effective leadership development mix, they are still significant. The 
investment in formal leader development programs is substantial, with leader 
development consuming between 5 and 25 percent of organizational training budgets and 
costing more than $45 billion annually within the US (Conger & Benjamin, 1999; Kouzes 
& Posner, 2002). As the level of investment grows, so does the desire to determine the 
investment’s effectiveness. 
Evaluating Experiential Learning 
The preponderance of research regarding experiential learning programs begins 
with the assumption that benefits are inherently present in the programs and are designed 
in a way that does not allow the assumptions to be disproved (Wolfe & Samdahl, 2005). 
Experiential program evaluations commonly measure participant changes solely by self-
reports (Hattie, 1997; Neill & Richards, 1998). Over 80 percent of outdoor (experiential) 
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education programs limit themselves to the use of level 1 post-program self-report 
surveys (Neill & Richards, 1998). By using reactions as indicators of program 
effectiveness, these programs make the subjective impressions of participants the 
program result of interest. Campbell & Stanley (1963) called such designs “one-shot case 
stud[ies]” that “have such a total absence of control as to be of almost no scientific value” 
(6). 
Research in experiential program evaluation agrees with Campbell & Stanley’s 
(1963) conclusion. The research reports that the self-reported reactions of program 
participants have no correlation with program effectiveness and self-reported ratings of 
effectiveness have no correlation with actual program effects (Neill & Richards, 1998). 
Thus, experiential programs claims of developmental outcomes are often unsupported by 
empirical program evaluations. 
 Those experiential leader development programs that conduct level 2 evaluations 
often do so through psychometric self-assessment measures in a pretest-posttest design 
(Hattie et al., 1997; Neill & Richards, 1998; Wolfe & Samdahl, 2005). Such designs 
allowed for the gathering of tremendous insight into the effectiveness of experiential 
programs in promoting positive change in self-efficacy and self-perception (Hattie et al., 
1997; Neill & Richards, 1998; McKenzie, 2000; McKenzie, 2003; Sheard & Golby, 
2006). However, because these evaluations use the Kirkpatrick model and fail to 
delineate between knowledge and behaviors, such evaluations provide little power in 
capturing any behavioral changes experienced by program participants.  
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Evaluating Experiential Leader Development 
 The evaluation of experiential learning becomes more problematic when done 
within the context of a leader development program. Of those experiential programs that 
perform level 2 evaluations, most use generic specific attitudinal measures, not designed 
to capture specific dimensions of leadership, and instead focus on moderators of 
leadership, such as self-awareness and locus of control (Hattie, 1997; Neill & Richards, 
1998; Sheard & Golby, 2006). A review of program evaluation and leadership literature 
returned only one study, performed by Keller & Olson (2000), which evaluated the 
performance of an experiential leader development program against the performance of a 
non-experiential leader development program. When limited to evaluation of the 
effectiveness of experiential leader development programs, several studies indicated no 
perceived growth in leadership (Stolz, 1992). No previous studies or reports in which 
leadership theories or leadership models served as measurable outcomes of experiential 
leader development programs could be located.  
 
Problem Statement 
 This literature review highlights the absence of empirical support for the claimed 
relationship between experiential learning activities and increases in measured program 
outcomes, particularly in the field of leader development (Garvin et al., 1996; Keller & 
Olson, 2000; Roland, 1984; Sheard & Golby, 2006; Wagner et al., 1991; Useem et al., 
2005). Yet, support for experiential leader development continues to grow and 
organizations continue to invest significant resources in such programs without a clear 
understanding of the value of experiential exercises in leader development (Keller & 
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Olson, 2000; Williams, Graham, & Baker, 2003). Such is the case with the US Air 
Force’s Squadron Officer School (SOS) and the Combat Leadership Exercise (CLX).  
 
Hypotheses 
 Using Alliger et al.’s (1997) augmentation of the Kirkpatrick (1996) model, it is 
possible to evaluate the effectiveness of SOS’ leader development program. By 
evaluating students’ leadership before and after SOS, it will be possible to determine if 
in-residence attendance of SOS program results in leader development. 
 
H1: SOS is positively correlated to leader development. 
 
Comparison of the SOS leader development program’s effectiveness before and 
after the addition of the CLX enables the isolation of the program effect attributable to 
the CLX. This comparison establishes a means of testing the hypothesis that the 
curriculum with the CLX will influence leadership development to a greater degree than 
does the SOS curriculum without the CLX. 
 
H2: The SOS curriculum with the CLX will influence leader development more than 
does the curriculum without the CLX.
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III. Methodology   
 
Sample 
Squadron Officer School is a US Air Force professional military education 
program offered as a five-week in-residence program and as an 18 month distance 
learning program. It is charged with “develop[ing] dynamic Airmen ready to lead Air, 
Space, and Cyberspace power in an expeditionary warfighting environment” 
(http://soc.maxwell.af.mil). To do so, SOS provides instruction in five areas of study: 
profession of arms, military studies, international studies, communication studies, and 
leadership and management (http://soc.maxwell.af.mil). The Air Force considers SOS 
essential to the development of the AF officer corps. 
Air Force captains with at least four and fewer than seven years of total active 
federal commissioned service and Department of Defense (DOD) civilians in the grade of 
GS-9 and above with at least three years of continuous civil service are eligible for SOS 
(http://soc.maxwell.af.mil). Completion of the SOS program, either in-residence or via 
distance learning, is a prerequisite for career advancement for Air Force captains. 
Approximately 450 eligible members are competitively selected to attend each of the 
seven in-residence classes held each year. 
Those selected for the in-residence class are given temporary duty assignments to 
Maxwell Air Force Base, Alabama. This assignment places attendees in the employ of 
SOS and, in so doing, temporarily severs the students from their previous job 
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responsibilities. Students are expected to focus exclusively on their performance in the 
SOS program.  
Upon their arrival at SOS, students are assigned to student flights of twelve to 
fifteen people and paired with a trained instructor, the flight commander. The assignment 
to flights is not random, but is matched to promote demographic homogeneity. The 
flights are aggregated into four student squadrons, each containing between six and eight 
flights and headed by a squadron commander. SOS uses this structure to build its 
program. 
SOS segregates its main facility by student squadron with each flight assigned a 
classroom. The majority of the program’s instruction occurs in the classroom and is 
augmented through guest speakers, experiential exercises, and intramural programs. The 
instruction schedule fills each weekday from approximately 0700 to 1700. Additionally, 
SOS requires both individuals and flights to complete work outside the scheduled 
instruction window. To facilitate gathering for such assignments and encourage social 
interaction, SOS provides lodging for all in-residence students, organized by flight and 
squadron.  
SOS is an environment of constant instruction and evaluation; performance is 
subjectively and objectively measured through inputs at the individual, flight, and 
squadron levels. Students receive subjective evaluation through peer evaluations from 
each flight member and the flight commander regarding performance in seven key 
components of leadership. Multiple-choice tests and specified achievements provide 
objective measurements for each student. The flight commander also provides evaluation 
at the flight level, subjectively assessing group performance during observed activities 
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and objectively measuring completion of assigned tasks. The objective flight 
measurements receive intra-squadron ratings and the top results from each squadron are 
rated against each other. SOS rewards performance at each level, offering end-of-course 
individual awards for the top 10% of the students, the top flight, and top squadron as well 
as weekly flight and squadron awards during the course of the program.  
SOS Demographics 
The eligibility pool results in a SOS class population with demographics that 
closely resemble those of the Air Force as whole. While the competitive selection process 
encourages early attendance for high-performance individuals, the operational demands 
of the Air Force, the fixed window of opportunity, and moving pool of eligible officers 
results in SOS classes of mixed high- and mid-range performers.   
Not surprisingly, the samples used in this research were largely homogeneous. 
The comparison group had a mean age of 33.15 years and was predominately male 
(84.1%) and Caucasian (82.2% Caucasian; 9.3% African-American; 5.6% Asian; 0.9% 
multi-racial; 1.9% other). The comparison group was well educated (100% 
Undergraduate, 36.4% Post-Graduate) and served in the Air Force only as an officer 
(18.7% had prior-enlisted service). Similarly, the treatment group had a mean age of 
33.78 years and was predominately male (81.0%) and Caucasian (81.0% Caucasian; 5.1 
African-American; 3.8% Asian; 2.5% multi-racial; 7.6% other). Again, the treatment 
group was well educated (100% Undergraduate, 38.1% Post-Graduate) and served in the 
Air Force only as an officer (15.5% had prior-enlisted service). 
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Procedure 
This research examines the effect of an experiential exercise on leader 
development using a pretest/posttest quasi-experimental design with comparison and 
treatment groups. A comparison of the effect of the SOS leader development program on 
students attending in-residence classes before and after the introduction of an experiential 
exercise, the CLX, enables this investigation.  
Sample Selection 
This research occurred over the course of two consecutive SOS classes. The first 
class did not participate in the CLX and is the comparison group. The second class 
participated in the CLX and is the treatment group. The research sampled from each of 
these two consecutive classes. 
As noted, the students in each SOS class are organized into four student 
squadrons comprised of six to eight student flights. In each of the studied SOS classes, 
the same student squadron was selected as the sample group.  The selected squadron 
included eight flights (N=107) in the comparison group six flights (N=84) in the 
treatment group. The squadron selected as the sample in each group is representative of 
the entire SOS class due to the matched nature of the flights and squadrons. 
 
Measures 
 This research evaluated the SOS leader development program using Alliger et 
al.’s (1997) augmentation of the Kirkpatrick model. Due to the complexity and cost 
associated with obtaining on-the-job evaluations of students from supervisors, peers, and 
subordinates, a level 2c (behavior/skill demonstration) evaluation was planned.  
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Leadership  
The US Air Force and US Army share the competency-based approach to their 
leadership models (US Air Force, 2006; US Army, 2006). In order to measure the 
development of tactical leaders, the US Army Research Institute for the Behavioral and 
Social Sciences Leader Development Research Unit (ARI LDRU) and the Center for 
Army Leadership developed the Leader AZIMUTH Check (LAC), a leadership 
assessment instrument (Appendix A). The LAC uses self and peer evaluations of 
leadership behaviors to quantify an individual’s strengths and weaknesses (Karrasch & 
Halpin, 1999).  
The LAC evaluates leadership behaviors using 72 items distributed along 13 
scales, with each scale representing a dimension of leadership. The instrument asks the 
respondent to indicate how well he thinks each item “describes the person being 
evaluated” compared with “others [he] has known well” (ARI LDRU, 1998: 3). 
Responses to each item are recorded on a Likert scale (1 = “Extremely poor description” 
to 6 = “Extremely good description,” with an option of 0 = “Not observed”) to indicate 
the degree to which each statement describes the person being evaluated. Administrations 
to 42,000 US Army soldiers established the LAC’s scale reliability for both self and peer 
ratings (Table 4). 
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Table 4. 
Leadership Azimuth Check scales and reliabilities 
Factor 
 
Scale 
Cronbach’s α 
(Self) 
Cronbach’s α 
(Peer) 
Leadership Overall 0.97 0.98 
Transactional Decision Making 0.67 0.80 
 Planning 0.71 0.78 
 Executing 0.84 0.90 
 Assessing 0.81 0.86 
 Communicating 0.71 0.84 
Transformational Motivating 0.82 0.89 
 Building 0.65 0.77 
 Developing 0.69 0.81 
 Learning 0.85 0.89 
Personality/Charisma Respect 0.76 0.80 
 Integrity 0.68 0.75 
 Service 0.68 0.73 
 Stability 0.82 0.86 
Note: Self N =12,660, Peer N = 37,814. (Steele, 2007) 
 
 
 Analysis by ARI of the LAC results produced a second-order path network 
diagram in which the 13 scales load on three factors: transformational, transactional, and 
personality/charisma (Steele, 2007). These three first-order factors then load onto the 
second-order factor of leadership. The Decision Making, Planning, Executing, Assessing, 
and Communicating scales comprise the transactional factor. The transformational factor 
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the Motivating, Building, Developing, and Learning scales. The personality/charisma 
factor holds the Respect, Integrity, Service, and Stability scales. The path network 
diagram for this model is presented in Appendix B. 
The similarities in Air Force and Army leadership development models allow 
portability of the instrument between the services (US Air Force, 2006; US Army, 2006). 
However, three items were too specific to the Army and required modification before use 
in evaluation of the SOS leader development program (Appendix C). The modifications 
replaced Army-specific terminology with language familiar to the Air Force and did not 
alter the intent of the items. Additionally, the existing layout of the LAC required 
adjustment to facilitate self- and peer-report data gathering within the research 
constraints. To this end, the LAC layout was modified to adjust the Likert scale (1 = “Not 
at all” to 5 = “To a great extent”) and allow for self- and peer-reports to be recorded on 
one instrument (Appendix D). 
Instrument Administration 
 The AF-specific modified LAC was administered to the samples from the 
comparison and treatment groups. As administered, the instrument required self- and 
peer-reports. The self-report required completion of the 72 modified LAC items. To 
capture peer-reports, each student was randomly assigned three flight members to rate 
according to the LAC. Ratee assignment was maintained through the pretest and posttest 
to ensure internal validity was not affected by instrumentation bias introduced by using 
different raters in instrument administrations. 
 SOS flight commanders administered paper versions of the modified LAC to the 
flights in each sample group at similar points in the SOS program. The comparison group 
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received the pretest on academic day 8; the treatment group completed it on academic 
day 7. The treatment group completed the CLX on academic day 11 and accomplished 
guided reflection on the experiential exercise on academic day 14. Posttest administration 
occurred on academic days 17 and 18 for the comparison and treatment samples, 
respectively.  
 In the time before and between administrations, both the comparison and 
treatment groups completed similar instruction modules and activities. Importantly, each 
group experienced the same leadership modules (Appendix E). The replacement of 
Academic Test 2 by the CLX for the treatment group represented the only substantive 
difference between the comparison and treatment groups’ schedules.  
   
Analysis 
 A traditional pretest/posttest evaluation requires the computation of the means for 
measured items or scales on both the pretest and posttest (Campbell & Stanley, 1963; 
Collins, 2002; Collins & Holton, 2004). The pretest mean is then subtracted from the 
posttest mean to find the difference in means. The mean difference represents the change 
in the observed measure experienced between the two measures (Campbell & Stanley, 
1963; Collins, 2002; Collins & Holton, 2004). Such analysis is common in program 
evaluation (Collins, 2002; Collins & Holton, 2004; Priest, 2001). 
 Common statistical applications, such as the Statistical Package for the Social 
Sciences (SPSS), can evaluate mean differences. After loading the results of the modified 
LAC into SPSS, a repeated measures ANOVA can evaluation the samples for within 
group differences across occasions (pretest and posttest) and between group (comparison 
 
33 
and treatment) differences. In traditional analysis, the resultant mean differences and 
associated effect sizes in the within group across occasions analysis would quantify the 
ability of the associated SOS curriculum to influence leader development. The between 
group analysis would establish whether differences between the comparison and 
treatment groups, and, thereby, their respective curricula, were of statistical significance. 
Thus, repeated measures ANOVA theoretically can evaluate of the effectiveness of the 
SOS leader development program for each sample group and determine whether the 
addition of the CLX influences leader development. 
 However, the use of mean differences in program evaluation can be problematic 
(Howard & Dailey, 1979; Howard, Ralph, Gulanick, Maxwell, Nance, & Gerber, 1979; 
Martineau & Hannum, 2004; Rohs, 1999). To be valid, the posttest-pretest design 
requires the presence of a common metric in both tests (Cronbach & Furnby, 1970). 
Metric inequivalence, first described as instrument decay, is a threat to internal validity 
(Campbell & Stanley, 1963; Craig, 2002). An inherent assumption in posttest-pretest 
evaluations is the presence of a standard metric between administrations. If the standard 
of measurement is not constant between administrations, the mean difference will be 
distorted by the metric inequivalence, thereby stripping the value’s validity as a measure 
of program effectiveness (Campbell & Stanley, 1963; Craig, 2002; Rohs, 1999).    
Response Shift 
 Howard & Dailey (1979) investigated this phenomenon in self-reports, labeling it 
“response shift.” To overcome the effects of response shift, Howard et al. (1979) 
suggested the use of a retrospective pretest, or then-test. Howard et al. (1979) 
operationalized response shift as the difference between pretest and then-test 
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measurements. The then-test, administered after training completion, requires 
respondents to rate how they believe they were prior to starting the program (Craig, 2002; 
Rohs, 1999). The then-test avoids the problem of metric inequivalence through temporal 
proximity to the posttest, which ensures the use of the same perspective in both 
evaluations. Research indicates that the difference between the posttest and then-test 
presents a better evaluation of program effectiveness than does conventional posttest-
pretest comparison (Craig, 2002; Howard et al., 1979; Rohs, 1999; Sprangers & 
Schwartz, 1999).  
 A common consequence in leader development programs is the change in 
participants’ understanding of leadership (Martineau & Hannum, 2004; Rohs, 1999). This 
change in understanding creates metric inequivalence between pre-program and post-
program assessments, resulting in a response shift in posttest-pretest designs. Thus, the 
then-test appears particularly applicable to the evaluation of leader development 
(Hannum, Martineau, Reinelt, 2007; Martineau & Hannum, 2004; Rohs, 1999). However, 
the validity of the then-test is threatened by recall bias (Schwartz, Sprangers, Carey, & 
Reed, 2004; Visser, Oort, & Sprangers, 2005) and the argument used to establish the 
utility of the then-test is flawed for,   
If data collected pre-intervention are not on a comparable metric with data 
collect post-intervention than arithmetic differences between pre and post 
data are meaningless. Yet, Howard and his colleagues [Howard et al., 
1979] operationalize response shift bias as a significant difference 
between the conventional pretest (collected pre-intervention) and the 
retrospective pretest (collected post-intervention). (Craig, 2002: 13) 
 
 Golembiewski, Billingsley, and Yeager (1976) suggested allowing for multiple 
changes due to interventions (Craig, 2002). Golembiewski et al. (1976) classified the 
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types of potential changes as gamma change, beta change, and alpha change. It is 
possible for differences between observations to be a result of any of the types of change 
or a combination of the types (Golembiewski et al., 1976). Thus, it is necessary to 
evaluate observed differences for each type of change (Golembiewski et al., 1976; Craig, 
2002).  
Gamma Change 
 Golembiewski et al. (1976) defined change in underlying content domain as 
gamma change (Craig, 2002). This type of change occurs when respondents 
reconceptualize the measured domain, giving it a qualitatively different definition 
between measurements (Craig, 2002). As noted by Craig (2002), Golembiewski et al. 
(1976) use the example of the change in meaning of “freedom” to African-Americans 
precipitated by the civil rights movement. Prior to the civil rights movement, “freedom” 
included the ability to travel by bus, but being relegated to the segregated section in the 
rear of the bus. After the civil rights movement, “freedom” in travelling meant 
unrestricted access to the transit system. This simple example illustrates how 
conceptualization may change over time. 
 Oort (2005) further divides gamma change into two sub-types: 
reconceptualization and reprioritization. Oort’s (2005) definition of reconceptualization is 
in line with Golembiewski et al.’s (1976) definition of gamma change. However, Oort 
offers reprioritization as means to more specifically identify the changes in relative 
importance a respondent may assign to components within an construct (Oort, 2005). To 
better illustrate reprioritization, Oort (2005) offers the example of how mental health may 
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become more important in conceptualization of quality of life than physical health if the 
patient has a disease that causes significant physical impairment.  
 Though the tools necessary to identify gamma change were not readily available 
to Golembiewski et al. (1976), powerful tools are now widely available (Craig, 2002; 
Oort, 2005). It is possible to use factor analysis to identify the presence of gamma change 
(Craig, 2002; Oort, 2005; Oort et al., 2005). By contrasting the factor structure and 
loading of responses before and after an intervention, it is possible to detect whether a 
response shift due to gamma change, represented by reconceptualization and 
reprioritization, did occur (Craig, 2002; Oort, 2005; Oort et al., 2005). 
Beta Change 
 Golembiewski et al.’s (1976) definition of beta change parallels that of Howard et 
al.’s (1979) initial definition of response shift (Craig, 2002; Oort, 2005). According to 
Golembiewski et al. (1976), beta change represents a recalibration of the metric between 
measurements. This recalibration causes a respondent to change their interpretations of 
scale values or labels or both (Oort, 2005; Sprangers & Schwartz, 1999). For example, 
over the course of treatment, a cancer patient may come to interpret a scale of pain 
differently, thereby creating a metric inequivalence with longitudinal self-reported pain 
levels. 
 Significantly, because beta change accounts for a shift along a common metric, 
Golembiewski et al. (1976) and Craig (2002) suggests that it can be positively identified 
only if gamma change is not present. The necessity of hierarchical dependency appears 
reasonable because changes in internal standards will lose meaning if the underlying 
construct upon which the standards are based changes as well (Sprangers & Schwartz, 
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1999). However, Oort’s (2005) division of gamma change into the subtypes of 
reconceptualization and reprioritization should allow for investigation of the lower levels 
of change as long as gamma change is limited to reprioritization; the composition of the 
underlying construct does not change, only the relative importance of its components do.  
Alpha Change 
 Once gamma change and beta change are eliminated, the effects of response shift 
are controlled and true change, or alpha change, can be measured (Craig, 2002; 
Golembiewski et al., 1976; Oort, 2005). Alpha change is defined as that change found in 
a respondent’s level for a target construct (Oort, 2005) or, more clearly, as the “change 
from pretest to posttest corresponding to an actual or absolute change” (Millsap & 
Hartog, 1988: 547). Manifest alpha change often is the goal of development programs, 
while occurrences of gamma and beta change are frequently treated as measurement 
errors (Craig, 2002). 
Structural Equation Modeling 
 Oort (2005) and Oort et al. (2005) present an application of structural equation 
modeling (SEM) techniques that is capable of accounting for each of the three types of 
change. The use of SEM is significant because it takes a confirmatory, rather than 
exploratory, approach toward the data analysis and better accounts for variance than do 
traditional multivariate techniques (Byrne, 2001).  Most importantly, SEM can account 
for both the observed and the unobserved variables (Byrne, 2001). 
 Oort (2005) and Oort et al. (2005) suggest starting the analysis process with an 
existing structural equation model, either wholly proven by CFA or modified in 
accordance with CFA results. For purposes of identification, the initial model should be 
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constrained such that the common factor means are 0 across occasions (Oort, 2005). 
Other aspects of the model are free to adjust across measurement occasions, thereby 
allowing each group to behave independently (Oort, 2005).  
 The first analytical step is to assess the goodness of fit of the proposed model 
against the data. The primary test for goodness of fit is the Χ2 test. This test evaluates the 
exact fit of the model using a Χ2 value according to a calculated degrees of freedom 
(Byrne, 2001; Oort, 2005). Because of the improbability of producing an exact model and 
problems with the robustness of the Χ2 test, the Χ2 goodness of fit test is often augmented 
(Byrne, 2001; Oort, 2005). Common measures associated with structural equation 
modeling goodness of fit tests are the Goodness of Fit Index (GFI), Adjusted GFI 
(AGFI), Comparative Fit Index (CFI), Parsimony-adjusted CFI (PCFI), and root mean 
squares error of approximation (RMSEA) (Byrne, 2001). The use of RMSEA is 
particularly useful as it tests the null hypothesis of a close fit between the model and data 
(Byrne, 2001; Oort, 2005).  
 Accepted results for the Χ2 test produce p > .05, with higher values representing a 
better fitting model (Byrne, 2001). Results for GFI, AGFI, and CFI are generally 
accepted when the indices produce results close to 1 (Byrne, 2001). Specifically, the CFI 
originally was considered to be representative of a well-fitting model with a value > .90 
but a revised cut-off of .95 has been recommended (Byrne, 2001). It is reasonable that 
parsimony-adjusted indices for models exhibiting Χ2 statistics and GFI indices in the .90s 
return values in the .50s, indicating that CFI indices nearing .50 or better are acceptable 
(Byrne, 2001). The RMSEA test should return values less than .05 for a good fit and as 
high as .08 for an acceptable fit (Byrne, 2001). 
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 If the goodness of fit test results are acceptable, the hypothesized model serves as 
the baseline for the analysis of gamma, beta, and alpha change (Model 1). From this 
baseline model, it is necessary to produce models to evaluate between and within groups. 
To evaluate the model between the comparison and treatment groups, one additional 
model must be produced: an invariant model (Model 2). The within group across 
occasion analysis requires two additional models: an invariant, or no response shift model 
(Model 2), and a response shift model (Model 3).  
 In both the between and within group analysis, the invariant model fixes the 
common factor loads (Γ), intercept means (τ), and variances as constant among the 
measured groups. In the between group analysis, the evaluation of fits of Models 1 and 2 
allow for the determination of comparison group and treatment group equality. For the 
within group across occasion analysis, differences in fits between Models 1 and 2 provide 
insight as to whether response shift occurred. Oort et al. (2005) suggest that if model fit 
does not decrease within groups across occasions (i.e. Model 1 fit is not greater than 
Model 2 fit within a group), response shift did not occur and analysis may cease.  
However, Oort et al. (2005) conducted a one-way comparison of models, using a 
single group’s pretest and posttest scores. The 2x2 structure of this research requires the 
baseline model (Model 1) to operate between groups and within groups across occasions 
to conclude that no response shift occurred. Thus, it is necessary to not only compare the 
fit of Models 1 and 2 at the time of the pretest but also at the time of the posttest to 
conclude an absence of response shift. 
 The response shift model emerges in within group across occasion analysis if the 
relaxation of selected constraints found in Model 2 yields an improved fit. Model 3 
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develops through an iterative process of constraint analysis and model fitting based on 
Model 2 (Oort et al., 2005). The process of building Model 3 may be guided by model 
modification indices and residuals (Byrne, 2001; Millsap & Hartog, 1988; Oort et al., 
2005). Once Model 3 is complete, analyzing the differences in fit between Models 1 and 
3 allows for the isolation and interpretation of gamma, beta, and alpha changes. 
Detecting Gamma Change 
 Because it is the first in the hierarchical order of changes, gamma change must be 
addressed first. As noted, gamma change is operationalized as a change in common factor 
pattern or loading, enabling both reconceptualization and reprioritzation to be assessed 
through factor analysis through model fit within groups across occasions (pretest, 
posttest). Determination of reconceptualization requires analysis of the patterns of 
common factors in the measured group across occasions (pretest, posttest) (Sprangers & 
Schwartz, 1999; Oort, 2005; Oort et al., 2005). If the pattern of common factors does not 
change (i.e. no observed variables change the factors on which they load), it is accepted 
that reconceptualization did not occur between pretest and posttest administrations 
(Sprangers & Schwartz, 1999; Oort, 2005). Change in common factor loads (Γ) across 
occasions (pretest, posttest) reveals the presence of reprioritization (Oort et al., 2005; 
Sprangers & Schwartz, 1999). 
Detecting Beta Change 
 In the context of program evaluation, changes of interest are at the macro, rather 
than micro, level. Oort (2005) and Oort et al. (2005) define beta change as either uniform 
or non-uniform recalibration. Because uniform recalibration is representative of beta 
change for the group (Oort, 2005), investigation of beta change as manifested by uniform 
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recalibration, rather than non-uniform recalibration, is appropriate for program 
evaluation. 
 Within a structural equation model, uniform recalibration is represented by a 
change in intercept mean (τ) values for the observed variables (Oort, 2005; Oort et al., 
2005; Sprangers & Schwartz, 1999). Accordingly, evaluation of the intercept means 
allows for an assessment of group-level beta change (Oort, 2005; Oort et al., 2005). 
Detecting Alpha Change  
 Oort (2005) operationalizes the measurement instrument’s target constructs as the 
common factors in the model. Thus, changes in common factors can be calculated by 
comparing common factor means (α) across occasions (Oort, 2005). 
Assessing Gamma, Beta, and Alpha Changes 
 When all change types are identified, it is possible to use Χ2 difference tests to 
assess the statistical significance of the gamma change, beta change, and alpha change. 
Additionally, the changes can be evaluated for their size and their effect on observed 
change. Oort (2005) proposes µ2 - µ1 as the model for observed change. Defined further 
observed change is,  
µ2 - µ1 = (τ2 – τ1) + (Γ2 - Γ1)α2 + Γ1α2, 
where (τ2 – τ1) represents beta change, (Γ2 - Γ1)α2 constitutes gamma change, and Γ1α2 
indicates alpha change (Oort, 2005).  
 The effect (d) of the changes can be found by dividing the observed change and 
its components by the estimated standard deviation (Oort, 2005). The resultant effect 
sizes then can be evaluated according to the scale in which d = 0.2, 0.5, and 0.8 are 
considered small, medium, and large effects (Cohen, 1988).  
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IV. Results 
 
The initially hypothesized model for the LAC provided by ARI (Appendix B) did 
not fit the data (Χ2130 = 346.84, p = .000; RMSEA = .10). The data would not fit any 
model which included the scales of the Personality/Charisma factor (Respect, Integrity, 
Service, and Stability). To allow for equivalent evaluation of the data through both mean 
differences and structural equation modeling, the Personality/Charisma factor was 
excluded from analysis.   
The first-order model that emerged from the fit analysis contained nine of the 
original 13 scales: Decision Making (DM), Planning (P), Executing (E), Assessing (A), 
Communicating (C), Motivating (M), Building (B), Developing (D), and Learning (L). 
The new model retained the first-order factor structure of the initially hypothesized 
model, with DM, P, E, A, and C loading on The Transactional factor while M, B, D, and 
L loaded on the Transformational factor. The analysis of the data is limited to the scales 
and structure of the fitted model.  
 
Instrument Properties 
Self-reports 
 The modified LAC produced expected psychometric properties for the self-
reports. The scales are well correlated with one another and have reasonable scale 
reliabilities. Table 5 presents the psychometric properties of the scales for the self-report 
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pretest and posttest administrations. The instrument produced excellent overall scale 
reliabilities for the pretest (α = .944) and posttest ( α = .961). 
 
Table 5. 
Modified LAC psychometric properties for self-reports 
Occasion Scale DM P E A C M B D L 
Pretest DM (.607)         
 P .740 (.706)        
 E .678 .721 (.732)       
 A .634 .572 .648 (.743)      
 C .690 .667 .668 .686 (.714)     
 M .684 .650 .671 .698 .785 (.783)    
 B .680 .547 .573 .642 .639 .741 (.723)   
 D .677 .652 .675 .673 .741 .752 .677 (.614)  
 L .608 .553 .556 .626 .599 .580 .609 .670 (.552)
Posttest DM (.690)         
 P .756 (.673)        
 E .711 .752 (.732)       
 A .663 .696 .725 (.743)      
 C .714 .761 .740 .722 (.796)     
 M .673 .730 .761 .752 .773 (.781)    
 B .681 .665 .718 .694 .741 .773 (.834)   
 D .752 .740 .739 .743 .723 .774 .754 (.718)  
 L .732 .697 .660 .713 .645 .692 .694 .754 (.568)
Note: Cronbach α values are on the diagonal. 
 
44 
Peer-reports 
 Analysis of the peer-reports was surprising. In order to aggregate peer reports, it 
is necessary to test for the intraclass correlation coefficient (ICC) (Klein, Bliese, 
Kozlowski, Dansereau, Gavin, Griffin, Hoffman, James, Yammarino, & Bligh, 2000). 
Because the research design used a different set of randomly selected raters to assess each 
subject, the ICC(1, 1) model was used (Shrout & Fleiss, 1979). The ICC(1,1) tests 
showed significance (p < .05) for only four of the nine scales (Decision Making, 
Assessing, Communicating & Motivating). The lack of significance in the remaining five 
scales indicates that it is not viable to aggregate the values of their peer reported 
measures (Klein et al.., 2000). With less than half of the targeted peer-report scales viable 
for aggregation, peer-reports were excluded from further analysis. 
 
Within Groups Across Occasion Mean Differences  
Table 6 contains the within groups across occasion (pretest, posttest) mean 
differences analysis for the comparison and treatment groups. The mean differences 
provide an initial impression of the change in observed scales without accounting for the 
possibility of gamma change or beta change (Oort et al., 2005). Table 4.3 also presents 
the results of the within group across occasion (pretest, posttest) repeated measures 
ANOVAs and the associated effect sizes (d). 
The comparison group presented only three scales with statistically significant 
changes in mean: Executing (F(1, 4.313), d = -0.209), Communicating (F(1, 4.368), d = . 
185), and Building (F(1, 14.138), d = -0.351). Because these three leader development 
scales reveal statistically significant negative change, within group across occasions 
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(pretest, posttest) repeated measures ANOVA of the comparison group provides no 
support for H1. Effect sizes for the scales with significant changes indicate that the 
degradation of behaviors across occasion was small. 
The differences in means for the treatment group also were small. Only 
Developing presented a statistically significant change (F(1, 3.687), d = 0.213). The 
change in Developing was positive, indicating growth among the SOS students in this 
area. The within group across occasion (pretest, posttest) repeated measures ANOVA 
results support rejection of H1 for all scales but Developing. However, because 
Developing shows significance, within group across occasions (pretest, posttest) repeated 
measures ANOVA of the treatment group again provides weak support for H1. The effect 
size for Developing indicates that the growth was small.  
 
Between Groups Mean Differences 
Between group (comparison, treatment) repeated measures ANOVA indicated 
that no significant differences between the comparison and treatment groups existed. This 
suggests that the mean differences realized by the groups between the pretests and 
posttests are statistically equivalent and there is no difference between the comparison 
and treatment group outcomes. These results support rejection of H2. 
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Table 6.  
 
Within group across occasions (pretest, posttest) means, mean differences, repeated 
measures ANOVA, and effect sizes for the comparison and treatment groups 
  Pretest Posttest Mean ANOVA  
Group Scale Mean Std Dev Mean Std Dev Diff df F d 
Comparison DM 4.0915 0.51531 4.0444 0.54351 -0.0471 1 0.773 -0.089
 P 4.0330 0.58999 3.9239 0.56203 -0.1091 1 3.686 -0.189
 E 4.1556 0.58384 4.0348 0.57003 -0.1208 1 4.313* -0.209
 A 4.0027 0.61454 3.8995 0.68647 -0.1032 1 2.363 -0.158
 C 4.0942 0.54431 3.9873 0.61236 -0.1069 1 4.368* -0.185
 M 4.0947 0.61544 4.0174 0.66541 -0.0773 1 1.498 -0.121
 B 4.3315 0.55607 4.1178 0.65839 -0.2137 1 14.138** -0.351
 D 4.1025 0.51063 4.0616 0.58416 -0.0409 1 0.652 -0.075
 L 4.0739 0.53347 4.0348 0.54540 -0.0391 1 0.536 -0.072
Treatment DM 3.9601 0.53385 3.9768 0.49771 0.0167 1 0.070 0.032
 P 3.8691 0.60904 3.8989 0.56787 0.0298 1 0.120 0.051
 E 4.1101 0.57899 3.9803 0.54400 -0.1298 1 3.119 -0.231
 A 3.8661 0.68436 3.8443 0.56672 -0.0219 1 0.076 -0.035
 C 3.9079 0.57770 3.8478 0.59521 -0.0601 1 0.854 -0.102
 M 3.9148 0.66177 3.9470 0.63144 0.0322 1 0.158 0.050
 B 4.0997 0.60874 4.0219 0.60436 -0.0779 1 1.099 -0.128
 D 3.8962 0.58564 4.0109 0.48579 0.1148 1 3.687* 0.213
 L 3.9505 0.51808 4.0033 0.48647 0.0527 1 1.085 0.105
Notes: * p < .05; ** p < .01. Abbreviations: DM – Decision Making; P – Planning;         
E – Executing; A – Assessing; C – Communicating; M – Motivating; B – Building;        
D – Developing; L – Learning. 
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Structural Equation Modeling 
 The baseline model (Model 1) is a derivation of the LAC model provided by ARI. 
Figure 2 presents a detailed path diagram of Model 1. Goodness of fit tests revealed that 
Model 1 fit the data both between (Χ244 = 55.9, p = .107; RMSEA = .038, p = .740) and 
within (comparison: Χ244 = 58.243, p = .062; RMSEA = .040, p = .712; treatment: Χ244 = 
56.783, p = .094; RMSEA = .042, p = .648) groups at the time of the prestest.  
 
Figure 2. Model 1. Baseline analysis model. Notes: Ovals represent latent variables 
(unobserved common factors), rectangles represent observed variables (modified LAC 
scales), and circles represent residual factors. Abbreviations: DM – Decision Making;     
P – Planning; E – Executing; A – Assessing; C – Communicating; M – Motivating;         
B – Building; D – Developing; L – Learning. 
 
Inter-group Equivalence 
 In order to establish the equality of the comparison and treatment groups, the fit 
of Model 1 was compared to the fit Model 2. In Model 2, the invariant model, the 
common factor loads, intercepts, and variances were constrained between the sample 
groups. For the purpose of model identification, the common factor means were set at 0 
for the comparison group and allowed to freely vary for the treatment group (Oort, 2005).  
Model 2 yielded a good fit (Χ258 = 65.826, p = .224; RMSEA = .027, p = .912). A Χ2 
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difference test between Models 1 and 2 revealed that the comparison and treatment 
groups were statistically equal at the time of the pretest (Χ214 = 9.926, p = .768). The 
equivalence between the comparison and treatment groups at the time of the pretest 
allows for within group across occasion (pretest, posttest) evaluation using the proposed 
model. 
However, the 2x2 design of this research requires the between group evaluation of 
models to extend to the time of the posttest. Model 1 produces an adequate fit for the 
posttest data (Χ244 = 60.097, p = .054; RMSEA = .044, p = .619). Tests of Model 2 at the 
time of the posttest show that the model fails to fit the data (Χ258 = 80.664, p = .026). 
Model 2’s lack of fit between group posttests suggests the groups are inequivalent at the 
posttest. Therefore, further analysis was necessary to determine the differences between 
the comparison and treatment groups across occasions. 
Intra-group Equivalence 
 For the comparison group, Model 2 yielded a good fit (Χ258 = 73.870, p = .078; 
RMSEA = .036, p = .832). The fit was also good for the treatment group (Χ258 = 69.600, 
p = .142; RMSEA = .035, p = .801). In spite of the improved fit experienced in both 
groups through use of Model 2, the previously identified between group inequivalence at 
the time of the posttest suggests that each group experienced significant within group 
changes across occasions, meaning that response shifts did occur.  
Comparison Group Response Shift 
In accordance with the method used by Oort et al. (2005), the constraints of 
Model 2 were tested step-by-step to determine each constraint’s impact on the within 
group across occasion model fit for the comparison group. Evaluation revealed that the 
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best fitting model (Χ256 = 62.947, p = .224; RMSEA = .024, p = .944) existed when the 
intercept means (τ) of the Assessing and Building scales were allowed to freely vary. The 
model adjusted for these findings, Model 3a (Figure 3), allows for evaluation of gamma, 
beta, and alpha change. Table 7 presents Model 3a’s parameter estimates of interest. 
Figure 3. Model 3a. Comparison group response shift model. Notes: Parameter estimates 
separated by a slash indicate pretest and posttest values. Abbreviations: DM – Decision 
Making; P – Planning; E – Executing; A – Assessing; C – Communicating;                     
M – Motivating; B – Building; D – Developing; L – Learning. 
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Table 7.  
 
Comparison group parameter estimates in Model 3a. 
 Pretest  Posttest     
 TX1 TF1  TX1 TF2     
Factor loadings (Γ)        
DM1 1.000  DM2 1.000      
P1 1.110  P2 1.110      
E1 1.159  E2 1.159      
A1 1.342  A2 1.342      
C1 1.177  C2 1.177      
M1  1.000 M2  1.000     
B1  0.910 B2  0.910     
D1  0.853 D2  0.853     
L1  0.806 L2  0.806     
          
Intercepts (τ)         
 DM P E A C M B D L 
Pretest 4.096 3.996 4.118 3.983 4.061 4.081 4.321 4.095 4.065 
Posttest 4.096 3.996 4.118 3.983 4.061 4.069 4.138 4.095 4.065 
          
Common factor means (α)        
 Pretest  Posttest     
 TX1 TF1  TX2 TF2     
 0.000 0.000  -0.067 -0.043     
Notes: n=107, goodness of overall fit measures: Χ256 = 62.947, RMSEA = 0.244, 
RMSEA 90% confidence interval = 0.000-0.051. Results indicating significant across-
occasion variance are printed in bold (p < .001). Though detected, changes in common 
factor means (α) values are insignificant (p > .05). Greek symbols refer to the structural 
equation model described by Oort (2005). Factor loadings are unstandardized. 
Abbreviations: DM – Decision Making; P – Planning; E – Executing; A – Assessing;       
C – Communicating; M – Motivating; B – Building; D – Developing; L – Learning. 
 
 
51 
Treatment Group Response Shift 
 The constraints of Model 2 were also evaluated step-by-step using the within 
group across occasion data of the treatment group. When only the tenable constraints 
remained, the final model, Model 3b (Figure 4), produced an improved fit (Χ253 = 58.893, 
p = .269; RMSEA = .026, p = .882). The response shift model allowed the factor loadings 
(Γ) of the Assessing and Building scales and the mean intercepts (τ) of the Decision 
Making, Building, and Developing scales to vary across the pretest and posttest 
occasions. Table 8 presents the parameter estimates for Model 3b. 
 
 
Figure 4. Model 3a. Treatment group response shift model. Notes: Parameter estimates 
separated by a slash indicate pretest and posttest values. Abbreviations: DM – Decision 
Making; P – Planning; E – Executing; A – Assessing; C – Communicating;                     
M – Motivating; B – Building; D – Developing; L – Learning.
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Table 8.  
 
Treatment group parameter estimates in Model 3b. 
 Pretest  Posttest     
 TX1 TF1  TX1 TF2     
Factor loadings (Γ)        
DM1 1.000  DM2 1.000      
P1 1.050  P2 1.050      
E1 1.018  E2 1.018      
A1 1.160  A2 0.866      
C1 1.121  C2 1.121      
M1  1.000 M2  1.000     
B1  0.883 B2  1.023     
D1  0.906 D2  0.906     
L1  0.701 L2  0.701     
          
Intercepts (τ)        
 DM P E A C M B D L 
Pretest 3.964 3.951 4.087 3.918 3.935 3.936 4.115 3.939 3.980 
Posttest 4.028 3.951 4.087 3.918 3.935 3.936 3.980 3.963 3.980 
          
Common factor means (α)        
 Pretest  Posttest     
 TX1 TF1  TX2 TF2     
 0.000 0.000  -0.088 0.013     
Notes: n=107, goodness of overall fit measures: Χ253 = 58.893, RMSEA = 0.264, 
RMSEA 90% confidence interval = 0.000-0.057. Results indicating significant across-
occasion variance are printed in bold (p < .001). Though detected, changes in common 
factor means (α) values are insignificant (p > .05). Greek symbols refer to the structural 
equation model described by Oort (2005). Factor loadings are unstandardized. 
Abbreviations: DM – Decision Making; P – Planning; E – Executing; A – Assessing;      
C – Communicating; M – Motivating; B – Building; D – Developing; L – Learning. 
 
 
53 
Evaluating Gamma, Beta, & Alpha Changes Within Groups Across Occasions 
 In the comparison group, model analysis detected no gamma changes. However, 
analysis identified significant beta changes in the Motivating and Building scales (Table 
9). Thus, SEM analysis found that a response shift, specifically that of recalibration, 
occurred during the course of the SOS class along these scales. The potential impact of 
such response shifts on observed scores is highlighted by the effect sizes for the observed 
change and response shift change on the Building scale. The observed effect size for 
Building is -0.445, indicating a medium sized negative effect. However, the response 
shift contribution to the effect size is -0.367. Thus, the students’ recalibration of the scale 
on which they measured Building behaviors accounted for three-quarters of the observed 
effect. Recalibration of the Motivating scale, though of a proportionally smaller effect 
size, made a similar impact. 
In the treatment group, SEM analysis reveals several significant response shifts 
(Table 10). The reprioritization subtype of gamma change occurred in the Assessing and 
Building scales, suggesting that the relative weight students assigned to the respective 
behaviors changed over the course of the SOS class. Beta change recalibration was found 
in the Decision Making, Building, and Developing scales. The Building scale again 
showed the greatest influence of response shift, with reprioritization accounting for 0.004 
and recalibration accounting for -0.261 of the -0.236 effect size for observed change. 
Removing the effects of response shift changes both the magnitude and direction of the 
change in the Building scale.  
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Table 9.  
 
Comparison group significance tests of response shifts and effect sizes of observed 
change, response shift (gamma & beta changes), and true change in Model 3a 
 Response Shift Significance Test  Effect-sizes (d) 
Scale  Χ2 (df =1) p  
Observed 
Change 
Response 
Shift 
True 
Change 
DM     -0.157  -0.157 
P     -0.149  -0.149 
E     -0.160  -0.160 
A     -0.205  -0.205 
C     -0.180  -0.180 
M (τ)Recalibration 9.4 <.001  -0.119 -0.026 -0.093 
B (τ)Recalibration 10.87 <.001  -0.445 -0.367 -0.078 
D     -0.098  -0.098 
L     -0.081  -0.081 
Notes: n = 107; effect-size values of 0.2, 0.5, and 0.8 are considered small, medium, and 
large (Cohen, 1988). Abbreviations: DM – Decision Making; P – Planning; E – 
Executing; A – Assessing; C – Communicating; M – Motivating; B – Building; D – 
Developing;      L – Learning. 
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Table 10. 
 
Treatment group significance tests of response shifts and effect-sizes of observed change, 
response shift (gamma & beta changes), and true change in Model 3b 
 Response Shift Significance Test  Effect-sizes 
Scale  Χ2 (df =1) p 
Observed 
Change 
Response 
Shift 
True 
Change 
DM (τ)Recalibration  <.001 -0.059 0.158 -0.217 
P    -0.184  -0.184 
E    -0.208  -0.208 
A (Γ)Reprioritization 2.8       <.001  -0.128 0.043 -0.172 
C    -0.228  -0.228 
M    0.026  0.026 
B (Γ)Reprioritization 
(τ)Recalibration 
5.3       
9.4 
<.001 
<.001 
-0.236 0.004      
-0.261 
0.022 
D (τ)Recalibration 3.8 <.001 0.107 0.072 0.035 
L    0.018  0.018 
Notes: n = 84; effect-size values of 0.2, 0.5, and 0.8 are considered small, medium, and 
large (Cohen, 1988). Abbreviations: DM – Decision Making; P – Planning; E – 
Executing; A – Assessing; C – Communicating; M – Motivating; B – Building; D – 
Developing;      L – Learning.
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V. Discussion   
 
Program Outcomes 
While the intent of this research was to evaluate and compare the leader 
development outcomes of different SOS curriculum, the results of the traditional means 
difference-based program evaluation proved uninteresting. Such analysis showed little 
significant change over the course of either SOS class and no significant difference 
between SOS classes. These rudimentary results suggest that SOS has minimal impact on 
leader development and that the addition of the CLX experiential exercise made no 
difference in leader development. However, investigation of the instrument data for 
response shift delivered interesting results. 
 The structural equation modeling between groups analysis showed that the 
comparison and treatment groups were equivalent at the time of the pretest and different 
at the time of the posttest. This suggests that the differences in SOS curricula, specifically 
the addition of the CLX, produced different leader development outcomes. 
The structural equation modeling analysis within groups across occasions showed 
that both the comparison and treatment groups registered significant response shifts 
between the pretest and posttest. The differing response shifts between the comparison 
and treatment groups again suggest that the addition of the CLX impacted the influence 
of SOS on leader development. In both groups, the response shifts indicate metric 
inequivalence between instrument administrations, thus rendering traditional means 
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difference-based evaluations ineffective as indicators of development and unreliable 
indicators of program outcomes.  
Outcome Effect Sizes 
Examination of the program outcomes through structural equation modeling 
results indicates that the true (α) change effect sizes seen in both groups along the leader 
development scales are largely trivial, with most changes failing to register even a small 
effect size. However, the absence of large effect sizes for true change does not indicate a 
programmatic failure. 
 
Implications 
Indeed, Golembiewski et al. (1976) suggested that response shift may be a 
legitimate outcome of an organizational intervention. Craig (2002) offers the example of 
how customer service training may have an explicit goal of redefining customer service 
from being polite and prompt to delivering value for the customer, a type of gamma 
change. In such a case, a response shift would be a desired outcome.  
In discussion of response shift, Martineau & Hannum (2004) indicate that leader 
development initiative participants “are exposed to a variety of leadership models and to 
a variety of people whose perspectives about leadership differ from their own. As a 
result, they leave the initiative with a somewhat different idea of what effective 
leadership is” (35).  For example, an Air Force captain selected for SOS may consider 
himself to be a good leader, one particularly gifted in team building. Upon entering SOS, 
he is assigned to a student flight with members with backgrounds and experiences 
different than his own. In his formal and informal interaction with flight members, he 
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may find that some members display team building behaviors above or different than his 
own. Participation with his flight in the activities required by SOS may also cause him to 
change how he places team building relative to other leader behaviors or change his 
perceptions regarding the importance of team building in attaining success. Additionally, 
the formal instruction SOS provides on leadership may cause the captain to adjust how he 
measures the display of team building behaviors. Thus, though he entered SOS thinking 
himself to be a good team builder, he may leave with a different idea of what team 
building is and how it relates to leadership. 
In this research, the comparison group changed their perspective as to what it 
meant to display assessing and building behaviors, developing a more critical perspective 
over the course of the SOS class. The treatment group members not only became more 
critical in their perspectives regarding decision making, motivating, and building, but also 
changed the importance assigned to assessing and building behaviors within the 
transactional and transformational factors. The response shifts are in line with the SOS 
mission to “broaden the focus on essential leadership competencies” of its students and 
may be indicative of program success rather than measurement failure 
(http://sos.maxwell.af.mil/mission.htm). 
Similar to SOS, many leader development programs seek not only to develop 
KSAs but also to change the way in which participants perceive their worlds and change 
the way in which they think (Day, 2001). Changes in frames of reference can be “a 
positive outcome of the program, indicating that participant’s knowledge in a particular 
domain has increased” (Craig & Hannum, 2007: 36). In consideration of such an 
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outcome, response shifts ought to be measured, not only for separation from true change, 
but as legitimate outcomes for analysis and evaluation. 
Permitting changes in participant perception to be considered legitimate leader 
development program outcomes changes the leader development program evaluation 
paradigm. McCauley & Van Velsor (2004) explicitly state that “a key underlying 
assumption in all our work is that people can learn, grow, and change” (3). While this 
statement is straight-forward and seemingly obvious, it is difficult to determine best way 
to capture learning, growth, and change (McCauley & Van Velsor, 2004). In fact, Day & 
Halpin (2004) noted that “despite the voluminous leadership literature, relatively little is 
known about what exactly gets developed in leader development” (4-5).  
Increase in participant awareness and understanding necessarily precede any 
behavioral outcomes or organizational results that stem from a development program 
(Martineau, 2004). As such, it is prudent that program evaluation address not only 
observed changes but also measure changes in conceptualization and frames of reference. 
Though the analytical techniques required for structural equation modeling are more 
advanced than means difference-based evaluations (Craig & Hannum, 2007), structural 
equation modeling presents the only method that is capable of measuring both observed 
and latent variables (Byrne, 2001). It allows program evaluation to capture the all the 
changes achieved in development programs, both in behavior and in thought, by 
quantifying gamma, beta, and alpha change.  
Such an assessment of change and response shifts made possible by structural 
equation modeling is particularly applicable to experiential leader development programs. 
Kolb’s (1984) ELT explicitly states that participants will experience changes in 
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conceptual understanding which will translate into future actions. Thus, gamma and beta 
changes are crucial to Kolb’s interpretation of the learning cycle. Evaluations of 
experiential programs that do not capture response shifts ignore the delivery method’s 
influence on the learning cycle and fail to distinguish the outcomes of experiential 
learning from those available in traditional pedagogies.  
The existing evaluation paradigm suggests that program evaluation must extend 
beyond within-program changes and incorporate measurable on-the-job behavior changes 
and organizational results (Phillips & Schmidt, 2004; Swanson & Holton, 1999). Yet, as 
noted by Katz (1956, as cited in Kirkpatrick, 1996) and Craig & Hannum (2007), the 
ability to alter behavior or deliver organizational benefits are highly moderated by 
environmental factors. The ideal evaluation would isolate the program evaluation from 
environmental factors (Craig & Hannum, 2007). The study presented here measured 
gamma, beta, and alpha changes within a controlled training environment, providing a 
pure representation of the program’s impact immediate impact. However, the utility of 
structural equation modeling for program evaluation does not end with program 
completion. 
Quality of life research indicates that structural equation modeling techniques are 
viable methods for measuring the three types of change across various lengths of time 
and across multiple interventions (e.g. Ahmed, Mayo, Wood-Dauphinee, Hanley, & 
Cohen, 2005; Oort, 2005; Oort et al., 2005; Schwartz & Sprangers, 2004). Thus, 
structural equation modeling may be used across a greater longitudinal space, allowing 
for immediate and follow-up evaluations of program outcomes. Such application would 
allow for organizations to evaluate the impact of development programs, both immediate 
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and over time, as well as assess the impact of the organizational environment on program 
outcomes.  
 
Limitations 
 The greatest limitation of this research was in its data collection. The scheduling 
of SOS classes and the intensive time demands within the SOS program made securing a 
robust sample difficult and resulted in unequal sample sizes, with a comparison group of 
n = 107 and a treatment group of n = 84. The usable sample size also decreased across 
occasions due to respondent mortality as non-response increased from 4.2 percent to 17.3 
percent between pretest and posttest administrations. Several respondents indicated they 
experienced survey fatigue, expressing dissatisfaction with the length of the measurement 
instrument and the perceived repetition in the administrations. 
 The student’s perceptions of the utility of the instrument also may have impacted 
the quality of data provided in peer ratings. As previously noted, the peer ratings were 
unusable due to insignificant results in analysis of interclass correlation coefficients. This 
forced reliance on self-reports. While the poor correlation of peer reports may be an 
aberration found only in these samples, future research may be improved by requiring 
ratings from objective observers, such as the flight commanders, at the times of the 
instrument administrations. 
 The reliance of structural equation modeling on a hypothesized model also 
introduces limitations. If, as in this research, the data does not fit the hypothesized model 
then the model must be adjusted. In the research, the adjustments to the model were 
based on the existing and confirmed model provided by ARI (Appendix B). While the 
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adjustments were guided by statistics, they were ultimately subjective, especially in the 
assignment of covariance among the residual variances.  
 
Future Research 
 Most evaluations of leader development programs continue to treat response shifts 
as measurement errors rather than desired outcomes. In spite of the logical fallacy 
inherent in the foundation of the then-test, its use is encouraged to attenuate response 
shift bias (Howard et al., 1979; Hannum, Martineau, & Reinelt, 2007; Martineau & 
Hannum, 2004; Rohs, 1999). A return to traditional pretest/posttest designs accompanied 
by structural equation modeling analysis may produce significant findings regarding the 
true outcomes of leader development programs, especially those programs based on 
experiential learning theory. 
 The reliance of structural equation modeling on hypothesized models also 
presents opportunities for future research. Program design should incorporate delivery 
and evaluation methods (Baldwin et al., 2004; Martineau & Hannum, 2004). If the 
program design and delivery are tied to the evaluation method and an evaluation model, 
structural equation modeling offers a way in which to test the fit of the intended results 
against actual results. This capability will enable further research into the relationship 
between program design and deliverable results (Baldwin et al., 2004). Ultimately, such 
research may lead to the identification of variables that predict the presence or magnitude 
of response shift. Such insight would allow for better program design, whether response 
shift is seen as a legitimate outcome or measurement error. 
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The power of structural equation modeling may be exploited further to bridge the 
chasm between the practitioner and academic communities within the leadership field. 
The use of SEM allows the researcher or practitioner to examine the fit of program 
outcomes and evaluation models to leadership theory, such as those proposed by 
transformational leadership. By joining the academic and practitioner communities in the 
evaluation of leader development, structural equation modeling will increase the 
understanding and advance of the fields of leadership theory and leader development.  
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Appendix A. Leadership AZIMUTH Check instrument (PT60-07) 
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Appendix B. ARI path network diagram of the LAC 
 
 
Note: Adapted from Steele, 2007.
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Appendix C. Modified Leadership Azimuth Check items by scale 
 
Communicating       
1 Provides clear direction.      
2 Explains own ideas so that they are easily understood.    
3 Keeps others well informed.     
4 Listens well.       
5 Tells it like it is.      
6 Communicates poorly.      
Decision-Making       
7 Delays decisions unnecessarily.     
8 Generates innovative solutions to unique problems.    
9 Ignores information that conflict with own initial assumptions.   
10 Makes sound decisions.      
11 Willing to revisit a decision with new information calls for it.   
12 Effectively uses SOS problem solving techniques.    
Motivating       
13 Provides good explanation for rationale with directing tasks.   
14 Contributes to a supportive environment.     
15 Inspires people to do their best.     
16 Quick to acknowledge good performance of others.    
17 Sets clear performance expectations.     
Developing       
18 Encourages professional growth.     
19 Is an effective teacher.      
20 Provides honest feedback to others on their strengths and weaknesses.   
21 Sets the example for others by doing his or her best.    
22 Seldom shares responsibility with others.     
23 Actively participates in the activities of the group.    
Building       
24 Encourages cooperation among group members.    
25 Solicits group input in decision-making situations.    
26 Focuses the group on mission accomplishment.    
27 Treats others as valuable team members.     
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Learning 
28 Becomes defensive when given critical feedback.    
29 Encourages open discussion to improve the group.    
30 Helps the group adapt to changing circumstances.    
31 Seems to be realistic about own personal limitations.    
32 Is willing to accept new challenges.     
Planning & Organizing      
33 Anticipates how different plans will look when executed.    
34 Develops effective plans to achieve group goals.    
35 Leaves key events to chance.     
36 Sets clear priorities.      
37 Is unwilling to modify original plan when circumstances change.   
38 Manages time effectively.      
Executing       
39 Completes assigned tasks to standard.     
40 Meets timelines developed to guide work of the group.    
41 Does whatever is necessary (within ethical limits) to complete the mission. 
42 Monitors execution of plans to identify problems.    
43 Refines plans to exploit unforeseen opportunities.    
Assessing       
44 Assesses the group's strengths accurately.     
45 Assesses the group's weaknesses accurately.    
46 Constructively participates in after-action reviews.    
47 Takes time to find out what other team members are doing.   
Respect       
48 Actively supports equal opportunity for all persons.    
49 Creates a climate of fairness in the group.     
50 Excludes some from team activities.     
51 Treats others with respect.      
Service       
52 Claim's credit for other's work.     
53 Considers the needs of others before self.     
54 Places the welfare of the group before own personal gain.   
55 Takes privileges not allowed others.     
Integrity       
56 Behaves with questionable ethics.     
57 Demonstrates moral courage (does what is right).    
58 Is not sensitive to the ethical impacts of decisions.    
59 Is trustworthy.      
60 Sets the proper ethical example for others.    
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Stability       
61 Displays extreme anger.      
62 Exhibits wide mood swings.      
63 Maintains calm disposition under stress.     
64 Possesses an even temperament.     
65 Behaves unpredictably.      
Other       
66 Demonstrates appropriate level of knowledge about the Air Force.1   
67 Demonstrates appopriate level of AF specialty-specific knowledge and skills.2 
68 Is a clear thinker.      
69 Maintains effective interpersonal relations with others.    
70 Sets the example for physical fitness.     
71 Is a good leader.      
72 Is a good Air Force officer.3       
Notes: 1 The original question uses "Army" rather than "Air Force." 2 The original 
question uses "branch-specific" rather than "AF specialty-specific." 3 Changed from "Is 
someone I would follow into combat" to be more inclusive of the various AFSCs 
attending SOS. 
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Appendix D. Modifed LAC used in SOS survey administration 
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Notes: As administered, the instrument included 72 modified LAC items and 21 items 
from an instrument investigating courage development. The questions of each instrument 
are interspersed.
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Appendix E. SOS leadership & management instruction modules  
 
When accomplished Comparison Group Treatment Group 
Prior to pretest S2130-Evaluation S2130-Evaluation 
 S2120-Teambuilding S2120-Teambuilding 
 S2330- Individual Decision 
Making & Goal Setting 
S2330- Individual Decision 
Making & Goal 
Setting 
 S2230-APTEC Seminar S2230-APTEC Seminar 
 S2340-Team decision making & 
conflict management 
S2340-Team decision making 
& conflict 
management 
 S2350-Team structure & culture S2350-Team structure & 
culture 
 S3210- Followership S3210- Followership 
 S2510-Mentoring & developing 
Airmen 
S2510-Mentoring & 
developing Airmen 
 S2320-Situational Leadership S2320-Situational Leadership 
 S2325-Situational leadership case 
studies 
 
 S2515-Reflections on 
developmental counseling 
 
Between  
administrations  
S2900-Leadership guest speaker S2325-Situational leadership 
case studies 
  S2515-Reflections on 
developmental 
counseling 
CLX 
  S2900-Leadership guest 
speaker 
Note: The leadership guest speaker, the commander of Air University, was the same for 
both groups.
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